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CHRONIC TOXICITY SUMMARY

ETHYLENE GLYCOL MONOMETHYL ETHER
ACETATE

(EGMEA; 2-methoxyethanol acetate; 2-methoxyethylester acetic acid; methyl glycol acetate;
 methyl Cellosolve®  acetate)

CAS Registry Number: 110-49-6

I. Chronic Toxicity Summary

Inhalation reference exposure level 90 µg/m3 ( 20 ppb)
Critical effect(s) Reproductive (testicular) toxicity in rabbits

(EGME)
Hazard index target(s) Reproductive system

II. Chemical Property Summary (HSDB, 1995)

Description Colorless liquid
Molecular formula C5H10O3

Molecular weight 118.3 g/mol
Boiling point 144-145°C
Vapor pressure 2 torr @ 20°C
Solubility Miscible with water, organic solvents, oils
Conversion factor 4.83 µg/m3 per ppb at 25ºC

III. Major Uses and Sources

Ethylene glycol monomethyl ether acetate (EGMEA) is used as a solvent for nitrocellulose,
cellulose acetate, and various other gums, resins, waxes, and oils (HSDB, 1995).  It is also used
in the semiconductor industry and in textile printing, photographic films, lacquers, and silk-
screening inks.  The annual specific statewide industrial emissions of EGMEA from facilities
reporting under the Air Toxics Hot Spots Act in California based on the most recent inventory
were estimated to be 3,060 pounds (CARB, 1999).

IV. Effects of Human Exposure

Developmental defects have been described in the offspring of a mother who was occupationally
exposed to EGMEA during pregnancy (Bolt and Golka, 1990).  The mother was exposed during
pregnancy by skin absorption and inhalation for approximately 1-4 hours/day to 1-2 liters of
EGMEA.   Her first child was born with congenital hypospadia, chordee, micropenis, and
scrotum bifida and her second child (3 years later) was born with chordee, cryptorchidism, penile
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hypospadia and scrotum bifida.  Both children had normal karyotypes.  No estimates of exposure
were made.

A single case report described allergic dermatitis which may have developed from contact with
EGMEA (Jordan and Dahl, 1971).  A 58-year-old woman developed dermatitis on the nose
possibly from contact with EGMEA on her eyeglasses.  Ethylene glycol monoethyl ether acetate
(EGEEA) was also present.

V. Effects of Animal Exposure

Cats, rabbits, guinea pigs, and mice were repeatedly exposed by inhalation for 8 hours daily to
500 and 1000 ppm EGMEA (Gross, 1943; as described by Gingell et al., 1982).  This exposure
regimen was fatal to cats at 500 ppm EGMEA.  Death occurred after the animals showed slight
narcosis.  Similarly, exposure to 1000 ppm EGMEA produced deaths among rabbits, guinea
pigs, and mice within a few days.  Kidney toxicity was observed in animals in both dose groups.
Repeated 4- and 6-hour exposure of cats to 200 ppm EGMEA resulted in decreased “blood
pigments” and red blood cell counts.

The toxic effects of EGMEA were examined in male mice treated by gastric intubation 5
days/week for 5 weeks with 0, 62.5, 125, 250, 500, 1000, or 2000 mg EGMEA/kg/day (Nagano
et al., 1984).  Dose-related testicular atrophy was observed at doses above 250 mg
EGMEA/kg/day.  Decreased white blood cell counts were observed in all EGMEA-exposed
groups.

EGMEA was readily converted in vitro to ethylene glycol monomethyl ether (EGME) by the
nasal mucosal carboxylesterases of mice and rabbits (Stott and McKenna, 1985).  The enzyme
activity in the nasal mucosa was equal to that of the liver and greater than that of the kidney and
lung.

A concentration dependent decrease in testes weight was observed in male rabbits exposed to 30,
100, or 300 ppm ethylene glycol monomethyl ether (EGME) 6 hours/day, 5 days/week for 13
weeks (Miller et al., 1983).  Degenerative changes in the germinal epithelium were observed in
male rabbits of all exposed groups, but the changes were not statistically significant at 30 ppm.
Two of five male rabbits exposed to 300 ppm EGME died during the course of the study.
Female rabbits were also exposed; two of five female rabbits exposed to 100 or 300 ppm EGME
died during the course of the study.  Reduced body weight gain, pancytopenia (abnormal
depression of all the cellular elements of the blood), and thymic atrophy were observed in rabbits
of both sexes exposed to 300 ppm EGME.  No effects on the reproductive organs of the female
rabbits were observed.

In the same study male and female rats were exposed to 30, 100, or 300 ppm EGME 6 hrs/day, 5
days/week for 13 weeks.  Moderate to severe degeneration of the germinal epithelium and
seminiferous tubules was observed in male rats exposed to 300 ppm EGME.  A significant
decrease in body weight was observed in male rats exposed to 300 ppm and in female rats
exposed to concentrations of EGME of 100 ppm or greater.  Pancytopenia, lymphoid tissue
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atrophy, and decreased liver weights were observed in animals of both sexes exposed to the
highest concentration.  Also in the highest exposure group, mean values for total serum protein,
albumin and globulins were lower than control values.

VI. Derivation of Chronic Reference Exposure Level (REL)

Study Miller et al., 1983 (see below)
Study population Rabbits
Exposure method Discontinuous inhalation exposure (0, 30,

100, or 300 ppm EGME)
Critical effects Testicular effects
LOAEL 100 ppm EGME
NOAEL 30 ppm EGME
Exposure continuity 6 hr/day, 5 days/week
Exposure duration 13 weeks
Average experimental exposure 5.4 ppm EGME for NOAEL group

(30 x 6/24 x 5/7)
Human equivalent concentration 5.4 ppm EGME for NOAEL group (gas with

systemic effects, based on RGDR = 1.0
using default assumption that lambda (a) =
lambda (h))

LOAEL uncertainty factor 1
Subchronic uncertainty factor 10
Interspecies factor 3
Intraspecies factor 10
Cumulative uncertainty factor 300
Inhalation reference exposure level 0.02 ppm (20 ppb, 0.06 mg/m3, 60 µg/m3)

EGME
90 µg/m3 EGMEA (20 ppb)
(60 x MWEGMEA / MWEGME)

Data relating specific EGMEA exposure levels to toxicity in humans are not available for the
development of a chronic REL.  Data from experimental animals indicate that EGMEA is toxic
to the hematopoietic and reproductive systems (Gross, 1943; Nagano et al., 1984), however
good, quantitative data relating chronic exposure to toxicity are lacking.  Because of evidence
that EGMEA is readily converted to EGME by several organ systems (Stott and McKenna,
1985) and since the scant data on EGMEA toxicity in animals indicate that the spectrum of
toxicity of the two compounds is similar, the chronic REL was derived based upon the
assumption of equimolar toxicity of EGMEA and EGME.

VII. Data Strengths and Limitations for Development of the REL

The strengths of the inhalation REL for EGMEA include the availability of subchronic inhalation
exposure data from a well-conducted study of EGME as well as a number of supportive human
studies on EGME showing the same toxicological endpoint, and the observation of a NOAEL.
Major areas of uncertainty are the assumption that EGMEA toxicity is comparable to that of
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EGME, the lack of adequate human exposure data, and the lack of chronic inhalation exposure
studies.

VII. References

Bolt HM, and Golka K. 1990. Maternal exposure to ethylene glycol monomethyl ether acetate
and hypospadia in offspring: a case report. Br. J. Ind. Med. 47:352-353.

CARB. 1999. Air toxics emissions data collected in the Air Toxics Hot Spots Program
CEIDARS Database as of January 29, 1999.

Gingell R, Boatman RJ, Bus JS, Cawley TJ, Knaak JB, Krasavage WJ, Skoulis NP, Stack CR,
and Tyler TR. 1994. Glycol ethers and other selected glycol derivatives. In: Patty’s Industrial
Hygiene and Toxicology. Fourth ed. Vol. II, Part B. Clayton GD, and Clayton FE. (eds.). New
York: John Wiley Sons. p. 2761.

Gross E. 1943. In: Toxicology and Hygiene of Industrial Solvents. Lehmann KB, and Flury F.
(eds). Baltimore: Williams and Wilkins. p. 290.

HSDB. 1995. Hazardous Substances Data Bank. National Library of Medicine, Bethesda,
Maryland (TOMES CD-ROM Version). Denver, CO: Micromedex, Inc. (Edition expires
7/31/96).

Jordan WP, and Dahl MV. 1971. Contact dermatitis to a plastic solvent in eyeglasses. Cross-
sensitivity to ethyl acetate. Arch. Dermatol. 104:524-528.

Miller RR, Ayres JA, Young JT, and McKenna MJ. 1983. Ethylene glycol monomethyl ether. I.
Subchronic vapor inhalation study with rats and rabbits. Fundam. Appl. Toxicol. 3:49-54.

Nagano K, Nakayama E, Oobayashi H, Nishizawa T, Okuda H, and Yamazaki K. 1984.
Experimental studies on toxicity of ethylene glycol alkyl ethers in Japan. Environ Health
Perspect. 57:75-84.

Stott WT, and McKenna MJ. 1985. Hydrolysis of several glycol ether acetates and acrylate esters
by nasal mucosal carboxylesterase in vitro.  Fundam. Appl. Toxicol. 5:399-404.


